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(54) ENCLOSED BATTERY 

(57)Abstract: 

PURPOSE: To make the enclosing of a button battery 
possible by providing respective air gaps in a positive 
electrode and a negative electrode, sandwitching a hole 
which is perforated in the central portion of a separator. 
CONSTITUTION: The size of air gaps of the central 
portion in a positive electrode and a negative electrode is 
set to the size which is larger than the diameter of a hole 
b which is perforated in a separator 6. Oxygen gas 
generated from the positive electrode 3 in overcharging 
passes through the hole b and is reacted and absorbed 
at the end of the air gaps 5 in the negative electrode 4. 
By this cycle of the generation of oxygen - the absorption 
in the negative electrode, a constant internal pressure is 
maintained and can withstand to the overcharging. 
Whereby, it is possible to restrain the rise of the internal pressure due to the gas and to 
enclose a button battery. 
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Claims 

1. A type of enclosed battery characterized by the following facts: the enclosed battery 
has the power generating elements enclosed by means of a battery case, a sealing plate, and a 
sealing ring included between said two parts; among said power generating elements, the 
separator has a hole formed in its central portion, and a void portion is formed in each of the 
positive electrode and negative electrode that have said hole sandwiched between them. 

2. The enclosed battery described in Claim 1 characterized by the fact that the diameter of 
the hole at the central portion of the separator is smaller than the diameter of the void holes of 
the positive electrode and negative electrode. 
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Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of enclosed battery. 

Prior art 

Recently, with development in electronic equipment, there has been a need for 
development of small-size high-performance battery as the power source. In addition to 
applications in calculators, watches, etc., the button battery may also be used as a rechargeable 
battery in combination with a solar battery. 

However, when the button battery with the conventional structure is used as a 
rechargeable battery, there are various problems. 

In particular, in company cylindrically-shaped with generation of gas in case of 
overcharging, the internal pressure rises. In a cylindrically-shaped enclosed battery, a positive 
electrode and a negative electrode are set with a separator between them and are wound up in a 
roll, and the end surfaces of the positive electrode and negative electrode are exposed. 

Also, as far as the filling capacity of the electrode plates is concerned, the filling capacity 
of the negative electrode is larger than that of the positive electrode. Consequently, the battery 
capacity is defined by the positive electrode, and, in case of overcharging, oxygen gas is 
generated from the positive electrode. The oxygen gas is absorbed by the negative electrode 
active substance. As this cycle is carried out repeatedly, it is possible to maintain a steady 
pressure. However, for the current button battery, this mechanism cannot be used. 

Problems to be solved by the invention 

In order to make use of this mechanism, it is necessary for the oxygen gas generated by 
the positive electrode to be absorbed quickly by the negative electrode. For the constitution of 
the current button battery, smooth migration of oxygen gas to the negative electrode is cut off by 
the separator, so that the internal pressure of the battery rises significantly. Finally, the battery is 
damaged. 

In order to solve these problems, the following method has been proposed: a charging 
circuit is formed such that no current for charging flows when charging comes to an end and a 
prescribed voltage is reached, so as to suppress rise in the internal pressure. However, this 
method can hardly be used in practical application due to problems related to the cost. 

The objective of this invention is to solve the aforementioned problems of the 
conventional methods by providing a type of enclosed battery characterized by the fact that as it 
allows enclosing of the battery, the battery can be used as a rechargeable battery. 
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Means to solve the problems 

According to this invention, a hole is formed in the central portion of the separator, and 
void portions are formed in the positive electrode and negative electrode that have said hole 
sandwiched between them. 

Operation of the invention 

In the constitution of this invention, the oxygen gas generated from the positive electrode 
in case of overcharging goes through the hole at the central portion of the separator to reach the 
negative electrode side. Then, the oxygen gas reacts with the end surface of the negative 
electrode facing the hole. As a result, the cycle of charging gas generation -> absorption on 
the negative electrode surface is carried out repeatedly, rise in the internal pressure due to the 
generated gas is suppressed, and the enclosed state of the button battery is maintained. 

Application examples 

Figure 1 is a cross-sectional view of a button type nickel-cadmium battery in an 
application example of this invention (with diameter of 1 1.6 mm and height of 5.4 mm). (1) 
represents a positive electrode case; (2) represents a negative electrode sealing plate; and (3) and 
(4) represent active substances of the positive electrode and negative electrode made of nickel 
hydroxide and cadmium hydroxide, respectively. These active substances are in contact with (1) 
and (2). Also, void portion (5) is formed at the central portion of each of them so that they are in 
a donut shape. In this case, the ratio of theoretical filling of positive electrode to negative 
electrode is 1 :2, with the capacity of the negative electrode larger than that of the positive 
electrode. (6) represents a separator included between the positive electrode and negative 
electrode. It has hole (b) as gas permeating hole at its center. 

The size of said hole (b) should be sufficient to let the oxygen gas pass. In this example, 
the diameter of this hole is 0.3 mm. Also, the size of void portions (5) at the centers of positive 
electrode and negative electrode should be larger than the diameter of hole (b) on the separator. 
If the inner diameter of void portions (5) is equal to or smaller than the diameter of hole (b), 
internal short circuit takes place. The inner diameter of the void portions is preferably larger than 
the diameter of hole (b) of separator (6) by 1-2 mm (1 .5 mm in this example). The oxygen gas 
generated from positive electrode (3) in case of overcharging goes through hole (b) of separator 
(6), and it reacts with end surface (a) of void portion (5) of negative electrode (4) and is absorbed 
there. Due to the cycle of oxygen generation - absorption at negative electrode, a steady internal 
pressure is maintained, and it becomes possible to withstand overcharging. (7) represents a 
positive electrode ring for improving the adhesiveness between positive electrode case (1) and 
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positive electrode active substance (3), and (8) represents a sealing ring. The electrolyte is 
prepared by dissolving lithium hydroxide in 30 wt% [solution] of caustic potassium. 

Also, for example, when a zinc electrode is used as the soluble electrode on the side of 
the negative electrode, branch-shaped zinc is deposited in case of overcharging. Consequently, 
internal short circuit takes place for the separator (also acting as liquid-impregnated material) of 
a nickel-cadmium battery. Consequently, it is necessary to set a high-strength separator in 
addition to the liquid-impregnated material. Consequently, passage of oxygen is suppressed 
significantly. As a result, oxygen absorption reaction hardly can take place, and the internal 
pressure of the battery rises significantly. 

According to the constitution of this invention, the aforementioned phenomenon does not 
take place, and it can withstand overcharging. 

Figure 2 is a diagram illustrating the behavior of the internal pressure of the battery when 
further charging is carried out (overcharging) after end of complete charging at 1 mA for 
constitution (A) of this invention and conventional constitution (B). From the results, it can be 
seen that for conventional constitution (B), there is a nearly linear rise in the internal pressure of 
the battery. This is because oxygen gas generated in overcharging is not absorbed smoothly by 
the negative electrode. On the other hand, in constitution (A) of this invention, the internal 
pressure rises linearly to 2 kg/cm 2 . After reaching 2 kg/cm 2 , rise in internal pressure becomes 
rather mild. Rise of the internal pressure to 2 kg/cm is [necessary] for realizing the pressure 
needed for reaction between oxygen gas and the negative electrode. After that, oxygen gas 
migrates smoothly. 

Effect of the invention 

As explained above, for the enclosed battery of this invention, even in case of 
overcharging, there is no rise in the internal pressure. Sufficient charging can be realized using a 
simple charging circuit, and an overall inexpensive rechargeable battery can be provided as an 
enclosed battery. 

Brief description of the figures 

Figure 1 is a cross-sectional view of a button type battery in an application example of 
this invention. Figure 2 is a diagram illustrating the relationship between the charging time and 
the internal pressure of the battery. 
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